Abstract. In this paper two new subclasses of starlike functions that are analytic and normalized in the open unit disc with varying arguments is introduced. For functions in these classes we obtained coefficient bound, distortion results and the extreme points.
Introduction
Denote by S the family of functions f (z) of the form
that are analytic, univalent and normalized in the unit disc U = {z : |z| < 1} and by CV and ST the subfamilies of S that are respectively convex and starlike. Goodman [2, 3] defined the following subclass of CV and ST . Definition 1.1. [2, 3] A function f is uniformly convex U CV (uniformly starlike U ST ) in U if f is in CV (ST ) and has the property that for every circular arc, γ contained in U , with centre ξ also in U , the arc f (γ) is convex (starlike) with respect to f (ξ).
Rønning [6] and Ma and Minda [5] indepentently characterised the class U CV analytically by
and Rønning [6] defined a new subclass of starlike functions related to U ST by
Note that f (z) ∈ U CV ⇐⇒ zf ′ (z) ∈ S p . Further Rønning [7, 8] generalized the class U CV and S p by introducing a parameter α in the following way
and f (z) is in U CV (α) if and only if zf ′ (z) ∈ S p (α). Recently Kanas and Srivastava [4] and Srivastava and Mishra [11] defined the new subclasses of the families U CV and U ST making use of linear operators and fractional calculus respectively and obtained various interesting properties. In light of this in this paper we study the classes U CV and S p defining by Ruscheweyh derivative operator.
For functions f (z) of the form (1.1) Ruscheweyh [9] defined the derivative operator D n f (z) = z (1−z) n+1 * f (z) where ( * ) stands for Hadamard product (or convolution product) of two power series, equivalently
For 0 ≤ α < 1, we let S p (n, α) denote the new subclass of family of starlike functions corresponding to the families U CV and U ST and for functions f (z) of the form (1.1) such that
where In this paper we introduce two new subclasses V S p (n, α) and V S p (n, α, β) of starlike functions S p (α) with varying arguments. First we obtain a sufficient coefficient bound for functions in S p (n, α). We prove that these coefficient conditions are also necessary for functions in the classes V S p (n, α) and V S p (n, α, β) further we obtained distortion bounds and the extreme points for functions in these classes.
The Class
In our first theorem, we obtain a sufficient coefficient bound for functions in S p (n, α).
Proof. By definition of the class S p (n, α) it suffices to show that
Proof. In view of theorem (2.1) we need only to show that f is in V S p (n, α) satisfies the coefficient inequality. If f ∈ V S p (n, α) then by definition. Letting r → 1, leads the desired inequality
r. The result is sharp.
Proof. Let f (z) of the form (1.1) be in the class V S p (n, α). By taking absolute value of f (z)
since f (z) ∈ V S p (n, α) and by Theorem (2.1), we have
That is
similarly we get |f (z)|≥r
On other hand
and
Then by Theorem (2.1) we have
.
r.
Similarly we get |f
r. This completes the result.
Theorem 2.4. Let the function f (z) defined by (1.1) be in the class V S p (n, α),
Conversely, let the function f (z) defined by (1.1) be in the class V S p (n, α), since |a m | ≤ 3. The Class V S p (n, α, β)
In this section we introduce a new subclass V S p (n, α, β) and state the coefficient estimates, distortion theorems and extreme points analogous to the class V S p (n, α).
The proof of the following is similar to that of Theorem (2.2) and will be omitted.
Emc(n,m) for m ≥ 2. The inequality holds for the function f given by
On lines similar to Theorem (2.3) and Theorem (2.4) we get the distortion bounds and extreme points for function f (z) ∈ V in V S p (n, α, β). Remark 2. If α = 0, n = 0. The above results coincide with the resutls obtained in [10] .
